Evaluation of lectin-DNA conjugates
MCF-7 cells were first cultured on the ITO glass (1cm×1 cm). After growing confluent, cells were washed three times with PBS and incubated with synthesized ConA-DNA-FITC or simple DNA-FITC in PBS containing 0.1 mM Ca 2+ and 0.01 mM Mn 2+ for 40 min. Cells were then washed with PBS for three times and imaged with a laser scanning confocal microscope (TCS SP5, Leica, Germany). Centrifugal Filter, the conjugates were incubated with MCF-7 cells at 37 °C for 1 h.
Cells were then washed with PBS and mixed with complementary FITC-labeled DNA probe1 for 15 min at 37 °C. After washing, cells were analyzed on a flow cytometer.
The FITC fluorescence was analyzed using BD Cell Quest Pro program.
Cell labeling and rolling circle amplification
Cells were plated on the ITO glass (1 cm×1 cm) and grown for 1-2 days. They were washed with PBS and fixed with 4% paraformaldehyde. The lectin-primer conjugates were mixed with corresponding circular templates and T4 DNA ligase (New England Biolabs, UK) in 1× ligation buffer. This solution was incubated at 37 °C for 1 h. After washing three times with PBS containing 0.1 mM Ca 2+ and 0.01 mM Mn 2+ , the above solution was added to cells for 1 h at 37 °C. The cells were then washed with PBS and the rolling circle amplification solution containing 250 μM dNTPs, 0.125 U∕μL phi29 polymerase (New England Biolabs, UK) in 1× polymerase buffer [50 mM Tris·HCl, 10 mM MgCl 2 , 10 mM (NH 4 ) 2 SO 4 , pH 7.5] was added for 1.5 h at 37 °C. After washing three times with PBS, solution containing 1 μg/mL Hoechst and 0.5 μM of DNA probes was added for 15 min at 37 °C. Cells were then washed three times with PBS to remove the excess DNA probes and imaged with a confocal microscope (TCS SP5, Leica, Germany). 
MALDI matrix application

MALDI-MS analysis
MALDI-MS analysis was performed in an AXIMA Performance MALDI-TOF/TOF mass spectrometer (Shimadzu Co. Ltd., Japan). This instrument was equipped with a 337 nm nitrogen laser. ITO glass with cells was attached to the stainless MALDI plate by conductive tapes. Data were acquired in a linear negative mode and signals between m/z 3000-7000 were collected. Raster scans on cell surfaces were performed automatically using the mass spectrometry software (Shimadzu Biotech., Japan). The scan area was 200 μm × 200 μm with the sampling distance of 50 μm. For each coordinate, mass spectra resulting from 20 laser shots at 5
Hz were accumulated to obtain an average mass spectrum.
Tunicamycin treatment
MCF-7 cells were seeded on the ITO glass. After adhering, they were washed once with PBS and cultured in cell culture medium in the absence and presence of tunicamycin (Solarbio, China) of different concentration (1 μg/mL, 5 μg/mL, 20 μg/mL) for 24 h. Cells were treated with the above-mentioned DNA labeling and Table S1 . Glycan groups, lectins and DNA sequences used in this work.
Explanation for mass deviation:
As shown in Table S1 and Figure S6 , there were mass deviations between the molecular ion peaks in mass spectra and the calculated molecular weight values. The deviation is about 10 Da for DNA probe1 and internal standard, and 17 Da for DNA probe2. Explanations for these deviations was illustrated in detail below:
1. In our experiment, cells were cultured on the ITO glass. After cell surface engineering, the ITO glass with cells was affixed onto the stainless steel MALDI plate by conductive tapes. As shown in the Figure S10 , compared to the calibration peptides that ionized from MALDI plate, the thickness of ITO glass (1.1 cm) shortens the distance from initial position of ions to the extraction grid when DNA probes were ionized from ITO glass (s'<s). Since the electric-field strength , and the = / voltage V is the same on MALDI plate and ITO glass, the electric-field strength is enhanced between ITO glass and extraction grid .
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Refering to the basic principle of Time-of-Flight Mass Spectrometry (TOF-MS),
ion's mass-to-charge ratio is determined via a time measurement. Ions are accelerated by an electric field of known strength. The time (t TOF ) that it subsequently takes for the particle to reach a detector at a known distance is measured. From this time and the known experimental parameters one can find the mass-to-charge ratio of the ion. ' < molecular ion peak. Thus our detected molecular ion peaks were all smaller than the calculated molecular weights.
2. Owing to heterogeneity of matrix crystallization, matrix thickness, different ionization properties between analyte and calibration peptides, and so on, mass deviations always exist in MALDI-TOF MS [3] [4] [5] . For DNA analysis, the mass accuracy is estimated to be within 0.2% ( 10 Da for molecular weight about 5000 Da) 6 . ± ±
